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HMMYHHTET Y PblE nPH ,HAKTHJI0rHP03E 

B. JI. Bjia^HMHpOB 

rocyAapcTBeHHHii HayqHO-HCCjieflOBaTejibCKHii miCTHTyT 

03epHoro h peqHoro pti6Horo xo3aiicTBa, JlemiHrpafl 

y ponniHiiCKOro rnbpiifla napna npn 3apa>neHHH Dactylogyrus vastator Nybelin r 
1924 B03HHKaeT OTHOCHTejibHbiii cynep- h nocTHHBa3HOHHbiii HMMyHHTeT o6m,ero ^eiiCTBHH, 
coxpaHHiomHHCH npn onTHMajibHbix ycjiOBHHx CBbirne flByx MecHijeB. Bbipa>KeHHOCTb. 
HMMyHHTeTa 3aBHCHT OT HHTeHCHBHOCTH 3apa>KeHHH, TeMnepaTypHbIX yCJIOBHH II BH^a pbl6. 
IloBbimeHHe HMMyHOJioriiHecKOH pe3HCTeHTHOCTH y HHBa3HpoBaHHbix pbi6 HBjineTCH cjiefl- 
CTBneM aKTHBH3an,HH hx 3aiu,HTHbix MexaHH3MOB — KOMnjieMeHTa, nponep^HHa, <j)arou,H- 
TapHOii peaKii,HH, cnen,H(j)HqecKoro aHTHTejioo6pa30BaHHH. HMMyHH3au,iiH pbi6 flenoimpo- 
BaHHbiM aHTnreHOM H3 D. vastator noBbimaeT hx ycTOHHHBOCTb k 3apa>neHHio b flOCTaTOHHO 
BbICOKOH CTeneHH. 

HMMyHHTeT Han6ojiee nojiHO H3yneH y TenjioKpoBHbix. CBe^eHHH o HeM 
y pbi6 Bee eipe HeMHoroHHCJieHHbi h otplibohhli. Me>K,a;y TeM h y pbi6 3HaneHHe 
HMMyHHTeTa B CHCTeMe napa3HT0-X03HHHHLIX OTHOUieHHH HCKJIIOHHTeJIbHO 
BeJIHKO, nOCKOJILKy OH KaK OftHH H3 BeftymHX 6HOJIOTHHeCKHX (jmKTOpOB 
orpaHHHHBaeT pacnpocTpaHeHne 6ojie3HeTBopHbix areHTOB. Oco6eHHo Ha- 
rjiH^Ha ero pojit npn npoBe^eHHH aKKJiHMaTH3aii,HOHHbix h pbi6oBO,n;Hbix 
MeponpnHTHH. Tan, nepeHoc B036y^HTejiH 3a6ojieBaHHH BMecTe c pbi6ono- 
ca^oHHbiM MaTepnajioM b hobbih BO^oeM, vj^e HMMyHHTeT k ^aHHOMy 3a6ojieBa- 
hhk) y MecTHbix CTaji; pbi6 OTcyTCTByeT, nacTO npnBO^HT k 3nH300 THH c no- 
cjieftyiomeH MaccoBon rn6ejibio pbi6. 

Hto nacaeTCH npoTHBOHH<j)eKii,HOHHoro HMMyHHTeTa y pbi6, b nacTHOCTH 
y napna npn KpacHyxe, to k HacToniijeMy BpeMeHH BbiHBJieHbi ero ocHOBHbie, 
Han6ojiee Banmbie MexaHH3Mbi ^eiicTBHH h 3aKOHOMepHOCTH pa3BHTHH. Ohh 
aHajiornHHbi TaKOBbiM y TenjioKpoBHbix, ho MeHee BbipanmHbi h b OTJiHnne 
OT nOCJie^HHX B CBOeM npOHBJieHHH 3BBHCHT OT TeMnepaTypHbIX yCJIOBHH 

cpe^bi (Bjia^HMnpoB, b nenaTn). 

HMMyHHTeT y pbi6 npn napa3HTapHbix 3a6ojieBaHHHX H3yHeH He^ocTaTOHHO. 
y CTaHOBJieHO, hto npn nopameHHH pbi6 Ichthyophthirius multifiliis, Be- 
nedenia melleni, Dactylogyrus vastator h rjioxn^HHMH HenoTopbix ^By- 
CTBopnaTbix mojijiiockob HMMyHHTeT MomeT npoHBJiHTbCH Kan b cynep-, 
TaK h b nocTHHBa3HOHHoii $opMe h ero BbipameHHOCTb b 6nonpo6e 3aBHCHT 
ot CTeneHH nepBHHHoro 3apa>KeHHH. KoHCTaTnpoBaHo TaKme noaBJieHHe 
cnepn^HHecKHx aHTHTeji b cbiBopoTKe kpobh HHBa3npoBaHHbix pbi6 npn 
napa3HTnpoBaHHH Ligula intestinalis h noBbiuieHne aHTHnapa3HTapHOH 
aKTHBHOCTH cjih 3 h y pbi6 no^i; BJiHHHHeM Ichthyophthirius multifiliis , Be - 
nedenia melleni h rjioxn^neB (Harms, 1907; Buschkiel, 1910; Arey, 1932; 
Nigrelli a. Breder, 1934; Nigrelli, 1937; Bayep, 1953, 1955, 1959; Paperna, 
1964; Molnar u. Berczi, 1965; Bjia^HMnpoB, 1967; Herpo6oB h Kpacnjib- 
HHKOBa, 1967). 

nojiHbiii KOMnjieKC o 6 ih,hx ctopoh aHTnnapa3HTapHoro HMMyHHTeTa y pbi6 r 
pOJIb, ^HHaMHKa H B3aHMOCBH3b erO 3am;HTHbIX MexaHH3MOB B HHBB3HOHHOM 

npopecce eipe He Sbijih nccjie^OBaHbi. 9TOMy nocBHipeHa ^amiaH pa6oTa. 

06beKTOM HCCJie^OBaHHH nOCJiy>KHJI HMMyHHTeT B OCHOBHOM y ftByXJieT- 
kob ponmHHCKoro rn6pH,a;a Kapna (napn X aMypcKHH ca3aH), B03HHKaiomHH 
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npn 3apa>KeHHH Dactylogyrus vastator — B 036 y,n;HTejieM 3a6ojieBaHHa, Ha- 
Hocaipero cymecTBeHHLiH yipepS HarneMy KapnoBO^CTBy. Bo 3 mo 2 khoctb 
B 03HHKH0BeHHK 3Toro HMMyHHTeTa y Kapna BBiHBJieHa paHee (Bjia^HMHpoB, 
1967). 

y CTaHaBJIHBaJIHCB (j)OpMLI HMMyHHTeTa, ftJIHTeJIbHOCTb eTO COXpaHeHHH, 
ypoBeHb cneu;H(|)HHHOCTH, pojib h ^HHaMHKa Tannx ochobhbix 3ani;HTHbix 
MexaHH3MOB, Kan KOMnjieMeHT, jih30h,hm, nponep^HH, (j)arou;HTapHaH pean- 
pna, aHTHTejioo6pa30BaHHe h ajiJieprHnecKHe peaKpnn b 3aBHCHM0CTH ot 

HHTeHCHBHOCTH 3apameHHH, TeMnepaTypHbIX yCJIOBHH H BH^a X03HHHa, 
a TaK>Ke 3(j)(j)eKTHBHOCTb HCKyCCTBeHHOH HMMyHH3aip[H pbl6 npOTHB ^aKTHJIOTH- 
po3a. ypoBeHb o6hi,hx npoaBJieHHH HMMyHHTeTa onpe^ejiajica 6Honpo6oH, 
a aKTHBHOCTb H ftHHaMHKa 3am,HTHbIX MexaHH3MOB — CepOJIOTHHeCKHMH Me- 
TOftaMH. 

B 6nonpo6e ywrbiBajmcb CTeneHb orpaHHaemiH noBTopHoii HHBa3HH 
pbl6, CpOKH BbDKHBaeMOCTH H ypOBeHb reHepaTHBHOH aKTHBHOCTH napa3HTOB 
B CbIBOpOTKe KpOBH H CJIH3H 3apa>KeHHbIX H He3apa>KeHHbIX pbl6. UoR CTe- 
neHbio orpaHHneHHH noBTopHon hhbb3hh no,o;pa3yMeBaJiocb hhcjio, noKa3bi- 
BaiOH];ee, BO CKOJIbKO pa3 HHTeHCHBHOCTb BTOpHHHOH HHBB3HH pbl6 HH>Ke 
3apan<eHHOCTH KOHTpojibHbix, paHee He HHBa3HpoBaHHbix oco6en, ecjin #03a 
HHBa3HOHHoro HaaaJia b tom h ,o;pyroM cjiyaae 6biJia o^miaKOBOH. 

CepOJIOTHHeCKHMH MeTOftaMH yCTaHaBJIHBaJIHCb aKTHBHOCTb KOMnJieMeHTa 
MHKpoMeTO,n;oM (Bjia^HMHpoB , 1969), aKTHBHOCTb jiH3ou;HMa — no o6m;e- 

npHHHTOH cxeMe (Fleming, 1922) c Hcnojib 30 BaHHeM b KaaecTBe HH^HKaTopa 
^ByXMHJIJIHap^HOH B3BeCH MHKpo6oB MiCTOCOCCUS liSOdeictiCUS, aKTHBHOCTb 
nponep^HHa — no Hkobjicboh (1962), aKTHBHOCTb (jmropHTapHoii peaKiptn — 
KapMHHOBbIM MeTO^OM (IlyHKOB, 1954), HHTeHCHBHOCTb aHTHTeJI006pa30BaHHH — 
peaKpneH naccHBHoii reMoarrjuoTHHapHH (PIirA) c Hcnojib 30 BaHHeM 0.5 %-h 
B3BecH o6pa6oTaHHbix tbhhhhom apHTpopHTOB SapaHa (Bnprep, 1967), xa- 
paKTep h CTeneHb npoaBJieHHH ajiJieprnaecKHx peaKpHH — c noMoipbio 
BHyTpncep^enHbix h no^Koaoibix HHbeKpHH pa3JiHHHbix £03 aHTHreHa. 

B onbiTax yaacTBOBajio 380 pbi6, paHee He no£BepraBiHHXca ^aKTHJiorn- 
po3HHM HHBa3HHM, b tom ancjie 330 ^ByxjieTKOB rnSpn^Horo Kapna H 50 
^ByxjieTKOB Kapaca. 

3apameHHe npoBO£HJiocb npn 18 — 20° b TpexjiHTpoBbix aKBapnyMax 
napTHHMH no 15 pbl6. HHTeHCHBHOCTb HHBa3HOHHOTO HanaJia B OCHOBHOM 
1000, peme 250 h 500 tojibko hto BbijiynHBmHxca jihhhhok D. vastator Ha 1 
pbi6y. Bojibmaa aacTb HHBa3npoBaHHbix ocoSeii co^epmajiacb b ^ajibHenmeM 
npn 18—20°, ocTajibHbie — npn 14—16°. ^Jia onpe^ejieHHa cpe^Hen hhtch- 
chbhocth nepBHHHOH HHBB3HH BCKpbiBajiocb no 15 3K3. H3 Kaffi^OH rpynnbi 
pbi6, pa3JiHaaiOH];Hxca no £03e HHBa3HOHHoro Haaajia. BcKpbiTHe npoH3- 
bo^hjiocb aepe3 10 cyTOK nocae nepBHHHoro 3apameHHa. BTopnaHaa HHBa3na 
ocym;ecTBJiajiacb aepe3 10, 20, 30, 45 h 60 cyTOK nocae nepBHHHOH. 
npn 3 tom 3apameHHe paBHbix no hhcjichhocth onbiTHbix h KOHTpojibHbix 
rpynn pbi6 npoBo^njiocb b oSipeM aKBapnyMe c £030H HHBa3HH no 400 jihhhhok 
Ha oco6b, ecjin nocae^HHe co^epmajmcb npn 18 — 20°, h 800 jihhhhok — 
npn 14—16°. HHTeHCHBHOCTb BTopHHHoro 3apa>KeHHH yaHTbiBaJiacb aepe3 
2 — 3 cyTOK nocae ero npoBe^eHna, Kor^a pa3JiHana b pa3Mepax napa3HTOB 
eipe motjih cJiymHTb £ 0 CTaT 0 HH 0 hctkhm KpnTepneM npHHa£Jie>KHOCTH hx 

K nepBHHHOH HJIH BTOpHHHOH HHBa3HH. HCKJIIOHeHHH CnOHTaHHOTO 3a- 

pameHHa onbrrabie napTHH pbi6 peryaapHO, aepe3 2—3 cyTOK, nepecamHBa- 
jiHCb b £pyrne, TipaTejibHO o6e33apa>KeHHbie aKBapnyMbi. 

OnbiTbi no BbimHBaeMOCTH h reHepaTHBHOH bkthbhocth D. vastator 
B CJIH3H HJIH CbIBOpOTKe KpOBH 3apa>KeHHbIX pbl6 npOBO£HJIHCb B COJIOHKaX, 
Ky£a no£ca>KHBajiocb no 25 jihhhhok hjih B3pocjibix ocoSeii 3Toro napa3HTa. 
OSbeM CJIH3H HJIH CbIBOpOTKH B COJIOHKe 0.25 MJI. KoHTpOJieM CJiy>KHJIO fteil- 
CTBHe cjih3h h cbiBopoTKH He3apa2Kemibix pbi6. npn 3 tom noBbimeHHe TeMna 
aiipenpo^yKTHBHOCTH y napa3HTOB paccMaTpHBajiocb KaK cJie^CTBne B03£eii- 
ctbhh HeSjiaronpHaTHbix (jmKTopoB b cootb6tctbhh c cyipecTByioipHMH jih- 
TepaTypHbiMH ^aHHbiMH (Bayep, 1959). 
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TaKOBa >ne 6mia cxeMa nocTaHOBKH oiilitob no onpe^ejiemno aHTH- 
napa3HTapHoro ^encTBHH Ha D. vastator Henocpe^CTBeHHO KOMnjieMeHTa, 
jiH3on,HMa, nponep^HHa hjih cnepn^nnecKHX aHTHTeji. B btom cjiyaae b co- 
jiohkh BHOcnjiacb CLiBopoTKa, odjia^aioipaa KaKHM-jin6o o^hhm H3 Bbirne- 
nepenncjieHHLix $aKTopoB HMMyHOJiornnecKOH pe3HCTeHTHOCTH. Kohtpojib — 
^eiicTBHe Ha napa3HTOB bthx >ne cmbopotok, ho b KOTopbix KOMnjieMeHT h 
nponep^HH HHaKTHBHpoBajincb HarpeBamieM, jih30h,hm — B3Becbio mhkpo 6 ob 
M icrococcus lisodeicticus, a aHTHTejia — cooTBeTCTByion^HM aHTnreHOM. 

BjiHHHne $arou;HT03a Ha >KH3Hecnoco6HOCTb D. vastator ycTaHaBJiHBajiocb 
npn noMeipeHHH jihhhhok hjih B3pocjibix ocoSeii napa3HTa no 25 3K3. b 0.25 mji 
0.64%-ro (|)H3HOJiorH i iecKoro pacTBopa c 1 mjih ajieMeHTOB Sejioii kpobh, 
THi;aTeJIbHO OTMbITbIX OT CbIBOpOTKH KpOBH. KOHTpOJIb — >KH3HecnOCo6HOCTb 
napa3HTOB b 0.64 %-m $H3HOJiorHuecKOM pacTBope. 

06ih;hh ypoBeHb cnepn^nuHOCTH HMMyHHTeTa onpe^ejiajica SnonpoSon, 
a cneu;H$HaHOCTb aHTHTejioo6pa30BaHna — cepojiornuecKHMH MeTO^aMH. 

Ilpn 6nonpo6e HMMyHHbie k D. vastator Kapm>i 3apa>Kajincb btophuho, 
ho y>Ke ji,pyrHMH napa3HTaMH — HH$y3opnen Ichthyophthirius multijiliis 
h MOHoreHeeii Dactylogyrus extensus — h npoBO^HJiocb cpaBHeHne hhtoh- 

CHBHOCTH 3THX BTOpHUHbIX 3apa>KeHHH C TaKOBOH y paHee He HHBa3HpOBaHHbIX 
D. vastator , KOHTpojibHbix pbi6. J\o3& HHBa3HOHHoro Hauajia h ycjiOBHa 
3apa>KeHHH y HMMyHHbix h KOHTpojibHbix rpynn napnoB 6 bijih o^HHaKOBbi. 

Ilpn cepojiornaecKHX MeTO^ax nccjie^OBaHna ncnojib30Bajica aHTnreH, 
npnroTOBjieHHbm H3 nojiOB03pejibix napa3HTOB c noMoipbio jmo$HjiH3aii,HH. 
Hcxo^Haa KOHpeHTpapna aHTnreHa b peaupnax cooTBeTCTBOBajia CTeneHH 
MyTHOCTH b 2 Mjipft mhkpoShbix Tea no oSipenpHHaTOMy CTaH^apTy. 

J^jia BbiaBJieHna 3$$6 kthbhocth HCKyccTBeHHoii HMMyHH3aii,HH pbi6 npn 
napa3HTapHbix 3a6ojieBamiax npoBO^njiacb BaKpnHapna napna ^enomipo- 
BaHHbiM aHTnreHOM H3 D. vastator. AHTnreH cnepBa pa3BO,u;HJica 0.64%-m 
$H3HOjiornaecKHM pacTBopoM ^o CTeneHH MyTHOCTH b 4 Mjip^ mhkpoShbix 
Tea, 3aTeM CMeniHBajica b nponoppHH 1:1c Ba3ejiHHOBbiM MacaoM (80%) 
H 6e3BO^HbIM JiaHOJIHHOM (20%). PblSaM BBOftHJIOCb BHyTpnSpiOHIHHHO no 
0.5 MJI 3MyjIbCHH C KOJIHaeCTBOM aHTHTeHa, COOTBeTCTByiOipHM TaKOBOMy 
B 1 MJipft MHKpoSHbIX TejI. 

03HaaeHHoe ^enoHnpoBaHne npoBO^Hjiocb ^jia ^jiHTejibHoii 3a^ep>KKH 
aHTnreHa b opraHH3Me pbi6 h co3^aHna npoftOJiaurrejibHoro no BpeMeHH aH- 
TnreHHoro pa3;n;p anemia. B KaamoM KOHKpeTHOM om>rre yaacTBOBajio He 
MeHee 15 pbi6. Bee pn^poBbie MaTepnajibi no^BeprHyTbi cTaTHCTnaecKOH 
o6pa6oTKe. 


PE3YJIbTATbI H HX OECY^KflEHHE 

IlpoBe^eHHoe nccjie^OBaHne noKa3ajio, hto y ^ByxjieTKOB napna npn 
3apa>neHHH D. vastator B03HHKaeT oTHOCHTejibHbiii cynep- h nocTHHBa3HOH- 
Hbiii HMMyHHTeT oSipero ^eiiCTBHa (Ta6ji. 1). 

0TOT HMMyHHTeT MO>KeT CHHTaTbCa TOJIbKO OTHOCHTejIbHbIM, ho He a6- 
cojiiOTHbiM (cTepnjibHbiM), nocKOJibKy Ha npoTaafeHHH Bcero nepno^a ero 
^eiiCTBHa, b tom uncjie h npn MaKCHMajibHoii CTeneHH npoaBJieHHa, bo3MO>kho 
HOB oe 3apa>KeHne. 

B Haaajie, nor^a eipe He nponcxo^HT oTMnpaHna Bcex ocoSeii napa 3 HTa 
ot nepBHHHoro 3 apa>KeHHa, HMMyHHTeT npoaBJiaeT ce 6 a b cynepHHBa 3 HOH- 
hoh $opMe. IIpoji;oji>KHTejibHOCTb 3toh $a 3 bi cocTaBJiaeT 20—30 cyTOK npn 
18—20° h okojio 45 cyTOK npn 14—16°. B ^ajibHeimieM, nocjie rnBejin na- 
pa 3 HTOB ot nepBHHHoro 3 apa>KeHHa, cynepHHBa 3 HOHHaa $opMa nepexo^HT 
b nocTHHBa 3 HOHHyio. 06m,aa ^jiHTejibHOCTb ^eiiCTBHa HMMyHHTeTa b ycjio- 
bhhx BKcnepnMeHTa, k co>KajieHHio, orpamraeHa nepno^OM HaSjuo^eHHH, 
ho cocTaBJiaeT He MeHee ^Byx MecapeB. 

no xapaKTepy CBoero npoaBJieHHa 3to o 6 ih;hh HMMyHHTeT, nocKOJibKy 
b HMMyHOJiorHaecKOH peaKTHBHOCTH HHBa3npoBaHHbix KapnoB OTMeaaeTca 
pa^ c^BHroB, oSjia^aioipHX o 6 ih;hm ^jia Bcero opraHH3Ma pbi6 3ain;HTHbiM 
^eiicTBHeM. TanoBbi cnepn^HaecKoe aHTHTejioo 6 pa 30 BaHHe h yBejinaeHHe 
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aKTHBHOCTH HecneiJHtJlHHeCKHX (JaKTOpOB HMMyHHTeTa B CbIBOpOTKe KpOBH 

(Ta6ji. 1 h 2). 

T a 6 ji n h, a 1 


IIpoflBJieHiifl HMMyHHTeTa y flByxjieTKOB Kapna npn 3apa>KeHHH hx Dactylogyrus 
vastator B 3aBIICHM0CTH OT HHTeHCHBHOCTH nepBHHHOH IIHBa3HII 1 


noKa3aTejiH 

HHTeHCHBHOCTb nepBHHHOH HHBB3HH 

144 ± 14 

252 ± 21 

326 ± 28 

414 ± 27 

CTeneHb orpaHiroeHHH BTopinmon 

3.0 ± 1.2 

6.2 ± 1.2 

14.2 ± 1.6 

21.0 ± 2.6 

HHBa3HH 





Jl,JIIITeJIbHOCTb JKII3HII napa3HTOB: 1 2 





B CbIBOpOTKe KpOBII 

0.85 + 0.02 

0 . 75 + 0.04 

0 . 6 + 0.02 

0.5 ± 0.05 

B CJIII3II 

0.9 + 0.02 

0.8 + 0.03 

0.7 + 0.03 

0 . 6 + 0.03 

YpOBeHb aKTIIBHOCTIi: 2 





KjiaAKa hha 

1.2 ± 0.06 

1 . 5 + 0.07 

1.5 ± 0.07 

1 . 6 + 0.06 

kom njieMeHT 

1.0 

1.1 + 0.02 

1.2 ± 0.05 

1 . 3 + 0.05 

nponepAim 

1.0 

1 . 1 + 0.02 

1.2 ± 0.06 

1.4 

({)arou,HTapHaH peaKH,ira 

1.1 ± 0.06 

1 . 2 + 0.06 

1.2 ± 0.02 

1 . 3 + 0.06 

Tiitp aHTHTeji (no PIirA ) 3 

1/374 ±9 

1 / 768+12 

1/1024 ±16 

1 / 1536+18 


T a 6 ji n h, a 2 


IIpoflB jieHHH HMMyHHTeTa y AByxjieTKOB Kapna npn 3apa5KeHHH hx Dactylogyrus 
vastator b 3aBHCiiMOCTH ot BpeMeHH nocae nepBHHHOH HHBa3im h TeMnepaTypHbix 

yCJIOBHH 


noKa3aTejiH 


BpeMH nocjie nepBHHHOH HHBa3HH (b cyTKax) 


10 

20 

30 

45 

60 

CTeneHb orpammeHiiH 
BTOpHHHOH HHBa3HHI 
18 — 20 ° 

14 — 16 ° 

1.1 + 0.9 

1.1 + 0.2 

4.0 + 0.6 

1 . 6 + 0.4 

6.2 ± 1.2 

3.1 ± 0.8 

4.2 ± 1.4 

3.2 ± 0.5 

1 . 4 + 1.4 

2.0 ± 0.2 

J ], JIIITeJI bHOCTb JKII3HH 
napa3HTOB (npn 

18 — 20 °): 

_ B CbIBOpOTKe KpOBII 
B CJIII3H 

0 . 95 + 0.02 

1.0 

0.8 + 0.04 
0 . 95 + 0.01 

0 . 7 + 0.06 

0 . 8 + 0.03 

0 . 81 + 0.01 
0.9 + 0.05 

0 . 9 ± 0.03 

0 . 95 ± 0.03 

ypOBeHb aKTIIBHOCTIi 
(npn 18 — 20 °): 

Kjia^Ka mm, 
KOMnjieMeHT 
nponepAHH 
(j)arou,HTapHaH pe- 
aKAHH 

1 . 1 + 0.04 

1.0 

1.0 

1 . 1 + 0.01 

1.3 + 0.07 
1.0 

1.0 

1 . 1 + 0.01 

1 . 8 + 0.09 
1.2 + 0.02 
1 . 2 + 0.02 
1.2 + 0.04 

1 . 4 + 0.08 
1.2 + 0.04 
1.0 

1.2 + 0.04 

1 . 2 ± 0.05 

1.0 

1.0 

1.0 


IIpHMeHaHHe. HHTeHCHBHOCTb nepBHHHOH HHBa3HH 252 ± 21. 


y CTaHOBJieHO, HTO HHTeHCHBHOCTB lip OHB JieHHH HMMyHHTeTa 3aBHCHT 
b nepByio onepeAb ot cTeneHH 3apa>neHHOCTH pbi6, ot TeMnepaTypHbix ycjiOBHH 
H OT BpeMeHH C MOMeHTa npOBeAeHHH nepBHHHOH HHBa3HH. 3Ta HHTeHCHBHOCTb 
cooTBeTCTByeT cnepBa ypoBHio ecTecTBeHHOH HMMyHOJiorHnecKOH pe3HCTeHT- 
hocth MaKpoopraHH3Ma h onpeAejineTCH nona jihhib HCKjiiowrejibHO Hecnepn- 
<f)HHeCKHMH 3aiU;HTHbIMH $aKTOpaMH CbIBOpOTKH KpOBH H CJIH3H pbl6. floCJie 


1 Hepe3 30 cyTOK nocjie 3apajKemiH h npn TeMnepaType 18—20°. 

2 3,necb ii b Ta6ji. 2 co OTBeTCTBy K)in,ne noKa3aTejni y kohtpojibhbix pbi6 npimiiMajiiiCb 3a 1.0. 

3 OTKjioHeHiie ot cpeAHen apiHjjMeTiinecKOH Bbipa^KeHO b npoijeHTax. 
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3apa>KeHHH OHa HanmiaeT B03pacTaTb, ftocraraeT MaKCHMyMa Ha 30-e cyTKH 
npn 18 — 20° h 45-e cyTKH npn 14—16° h 3aTeM nomonaeTCH. 3Ta ftimaMHKa 
oco6eHHO HarjiH^Ha b noKa3aTejiHX 6nonpo6Li — CTeneHH orpaHiraeHHH 
nOBTOpHOH HHBa3HH, CpOKaX BbI>KHBaeMOCTH H TeMTO nOJIOBOH npOftyKTHBHOCTH 
napa3HTOB B CbIBOpOTKe KpOBH H CJIH3H pLi6 (Ta6ji. 2). 

B ycjiOBHHX MaKCHMajiBHO ^onycTHMOH, cy6jieTajiBHOH HHBa3HH, cocTaB- 
jimoiften 400 — 450 3K3. D. vastator Ha oftHoro ftByxjieTKa Kapna, CTeneHB 
orpaHHneHHH noBTopHoro 3apa>KeHHH y noftonbiTHbix 3K3eMnjinpoB pli6 
MO>KeT 6bITb BbICOKOH — ftO 21, npn 3T0M epOKH BbI>KHBaeMOCTH napa3HTOB 
B CLIBOpOTKe KpOBH H CJIH3H 3apa>KeHHbIX pbl6 COKpaiftaiOTCH COOTBeTCTBeHHO 
b 2.0 h 1.6 pa3a, ne m b TaKOBtix y kohtpojibhlix oco6en, a reHepaTHBHan 
aKTHBHOCTb D. vastator B03pacTaeT 6ojiee neM b 1.5 pa3a (Ta6ji. 1). 

Me>Kfty CTeneHbio Bbipa>KeHHOCTH HMMyHHTeTa b onbrrax no 6nonpo6e 
h ypoBHeM aKTHBHOCTH ero MexaHH3MOB cymecTByeT BnojiHe 3aKOHOMep- 
Han npaMan KoppejmpHH, nocKOjibKy 3am;HTHoe ftencTBHe nocjieftHnx npo- 
HBJiaeTCH b KOHenHOM HTore nocpeftCTBOM HBjieHHH 6nonpo6bi. 

H 3 oScjieftOBaHHbix y pbi6 MexaHH3MOB HMMyHHTeTa HanSojibHine CftBHrn 
npn ftaKTHjiornpo3e KOHCTaTHpoBaHbi y aHTHTejioo6pa30BaTejibHOH <j>yHKii,HH 
h CHCTeMbi KOMnjieMeHT—nponepftHH. y nepBOH OTMeneHO noHBJieHne bhth- 
Teji b THTpax fto 1 : 1536, y btopoh — ee aKTHBH3aii;HH, npeBbimaiomaH ncxoft- 
Hyio b 1.4 pa3a. Y (jmropHTapHOH peaKpnn BbiHBJieHO He 3 HanHTejibHoe, ho 
CTaracTHHecKH ftocTOBepHoe ee yBejinnemie (Ta6ji. 1). H3MeHeHHH b ypoBHe 
aKTHBHOCTH jiH30u,HMa, $yHKH;HH KOToporo y Kapna BecbMa cjiaSo Bbipa>KeHa 
(BjiaftHMnpoB, 1969), He ycTaHOBJieHO. 

H 3 3ani;HTHbix $aKTopoB HMMyHHTeTa HanSojibrneH aHTnnapa3HTapHOH 
aKTHBHOCTbK) o6jiaftaiOT CbIBOpOTOHHbie aHTHTeJia. B CbIBOpOTKe KpOBH C THT- 
poM aHTHTeji 1 : 1536 cpoKH >KH3HeftenTejibHOCTH jihhhhok D. vastator conpa- 
maiOTCH Ha 15—25%, a B3pocjibix oco6en — Ha 10—20% no cpaBHeHHio c ne- 

pHOftOM BbI>KHBaeMOCTH B HBTHBHblX CbIBOpOTKaX. B CbIBOpOTKaX C BHTHTeJiaMH, 
ho TaK>Ke h b cjih3h 3apa>Kemibix pbi6 BOKpyr napa3HTOB, oco6emio b o6jiacTH 
poTOBoro h BbiBOftHbix OTBepcTHH, o6pa3yiOTCH CKonjieHHH npepnnHTaTa, npeft- 
CTaBJimomero co6oh KOMnjieKC aHTnreH—aHTHTejio (peaKijHH $jioKKyjiHii;HH). 
IIocKOJibKy D. vastator nHTaeTcn He tojibko BnnTejmajibHbiMH KJieTKaMH 
xo3HHHa, ho h ero KpoBbio (YcneHCKan, 1962), o6pa30BaHne npepHnHTaTa 
BOKpyr BbiBOftHbix OTBepcTHH >KeJie3 H BHyTpn KHHieHHHKa HeCOMHeHHO CHH- 
>KaeT, nycTb nacTHHHO, ero $epMeHtaTHBHyio aKTHBHOCTb h TeM caMbiM, Be- 
POhtho, OKa3biBaeT yrHeTaioiftee ftencTBHe Ha ero >KH3Hecnoco6HOCTb. 

H 3 $aKTopoB ecTecTBeHHoro HMMyHHTeTa HanSojibmeH caMocTOHTejibHOH 
aHTHnapa3HTapHOH aKTHBHOCTbio o6jiaftaeT jih30h;hm. B THTpe 1 : 2 oh conpa- 
m,aeT cpoKH >KH3HeftenTejibHOCTH jihhhhok Ha 15 — 20%, B3pocjibix napa3H- 
tob — Ha 5—15%, Torfta KaK KOMnjieMeHT h nponepftHH b 3tom >Ke THTpe — 
tojibko Ha 5 — 10%. OftHaKO ocHOBHan 3aiftHTHan $yHKii,HH cpeftH bthx Tpex 
$aKTopoB HecoMHeHHO npHHaftjie>KHT KOMnjieMeHTy. HajiHnne KOMnjieMeHTa 
B CbIBOpOTKe KpOBH, B KOTOpOH HMeiOTCH h cneii,H(j)HHecKHe aHTHTeJia, KaK 
H3BecTHO, HHTeHCH$Hii,HpyeT npoijeccbi arrperaii;HH KOMnjieKca aHTnreH— 
aHTHTejio h cnoco6cTByeT yBejmneHHio hhcjichhocth nocjieftHero. GraTHCTH- 
qeCKH ftOCTOBepHbIX pa3JIHHHH B aHTHnapa3HTapHOH aKTHBHOCTH K JIHHHHKaM 
h B3pocjibiM oco6hm D. vastator y bjicmchtob 6ejion kpobh ot HMMyHHbix h 
kohtpojibhlix ocoSen Kapna He o6Hapy>KeHO. 

AHTHTeJia y Kapna npn ftaKTHjiornpo3e ftOCTaTOHHO BbicoKOcnepH^HHHbi. 
Hx ypoBeHb peamjHH naccHBHOH reMoarrjuoTHHapHH c reTepojiornnHbiMH 
aHTnreHaMH H3 Ichthyophthirius multifiliis h Dactylogyrus extensus no Kpan- 
Hen Mepe b 4 — 6 pa3 HH>Ke, neM c roMOJiornnHbiM. 

Bbiconyio cnen,H(|)HHHOCTb aHTHTeji noftTBep>KftaiOT h onbiTbi no 3 apa>KeHHio 
I. multifiliis h D. extensus ftByxjieTKOB Kapna, paHee HHBa 3 npoBaHHbix D. va¬ 
stator. 3th ftByxjieTKH jihihb b HecnojibKO MeHbmen CTeneHH npeftpacnojio>KeHbi 
(Ha 28 — 34%) k 3apa>KeHHio ftaHHbiMH napa3HTaMH, ne m KOHTpojibHbie oco6h 
(Ta6ji. 3). MeHbman npeftpacnojio>KeHHOCTb bthx HMMyHHbix ftByxjieTKOB onpe- 
ftejmeTcn aKTHBH3an,HeH HecnepH^HnecKHX (jmKTopoB h nonBJieHneM rpynno- 
Bbix aHTHTeji b pe3yjibTaTe npeftmecTBOBaBmeH hhbb3hh D. vastator , Torfta 
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Kan KOHTpojiio npncyiH, ypoBeHb ecTecTBeHHoii HMMyHOJiornnecKOH pe3HCTeHT- 
hocth. H y Spo^fDKeK /. multifiliis, h y jihhhhok D. extensus cponn BbDKHBa- 

eMOCTH B CJIH3H H CBIBOpOTKe KpOBH HMMyHH3HpOBaHHBIX K D. VdStdtOV flByXJie- 

tok Kaptia conpamajiHCb Ha 10—25% no cpaBHeHHio c TanoBbiMH b cbiBopoTKe 

H CJIH3H OT HeHMMyHHbIX K D. VdStdtOT KapnOB. 

y napnoB ^a>Ke npn HaHBbicmeii CTeneHH CHHTe3a aHTHTeji BHyipHcep^en- 
Hbie HHbeKpnH pa3pemaiOH],HX #03 ajuiepreHa, cooTBeTCTByiomHX aHTnreHHOMy 
Hanajiy b 1, 100, 500 h ji;a>Ke 1000 mjih mhkpo6hbix Teji, He Bbi3biBaiOT xoporno 

Bbipa>KeHHbix aHa^HjiaKTHne- 
ckhx peaKpHH — He Ha6juo,n;a- 

eTCH HIOKOBOrO COCTOHHHH H 
rnSeJin noji;onbiTHbix pbi6. 

HMeeT MecTO JiHHib BpeMeHHan, 

Ha 1 — 2 *iaca, noTepn Hoop 
^HHapHH ^BH/Kemiii, ynaipe- 
mie AwxaHHH b 1.5 — 2 pa3a 

npOTHB HOpMbI (cy^n no ftBH- 
>KeHHio >na6epHbix KpbimeK), 
a TaK>ne no,n;eprHBaHHe miaB- 
hhkob. O^Hano ajuiepranecKne 
peanpHH 3aMep;jieHHoro ^eii- 
CTBHH THna Ty6epKyJIHHOBOH 
npo5bi npoHBJiniOTCH y napna 
,n;ocTaTOHHO nemo. OKa3ajiocb, 
hto CTeneHb Bbipa>KeHH0CTH 
9THX peanpHH HaXOftHTCH B 
npHMOH CBH3H C HHTeHCHBHOCTblO CHHTe3a CnepH^HHeCKHX aHTHTeji. B HH^yKTHB- 
hbih nepnoji; aHTHTejioo6pa30BaHHH nocjie no^Konmoro BBe^eHHH ajuiepreHa £0- 
3oii, paBHoii 10 mjih mhkpo6hbix Teji no CTaH^apTy MyTHOCTH, HHKaKnx HBJie- 
hhh, xapaKTepHbix ,ii;jih ajuieprnnecKHX peaKipiH, KOHCTaTnpoBaHO He 6bijio. 
yBejinneHne ,n;o3bi ajuiepreHa Tan>Ke ji;aBajio CTaTHCTnnecKH He^ocTOBepHbie 
pe3yjibTaTbi. Ilpn nonBJieHHH aHTHTeji b THTpe 1 : 24—1 : 48 y>ne Ha BTopoii- 
TpeTHii ji;eHb nocjie mrbepHpoBaHHH ,n;eceHCH6HjiH3aTopa b BbimeyKa3aHHOH 
ji;03e noHBJineTCH b MecTe ynojia HeSojibmoii, ,n;o 2—4 mm b ^naMeTpe, oTen 
h Ha6jiio,n;aeTCH cjiaSan rnnepeMnn Konmoro nonpoBa. C HapacTaHneM thtpob 
aHTHTeji Tanoro po,n;a npn3HaKH peamjHH npnoSpeTaiOT Bee 6ojiee neTKHH xa- 
paKTep. Ilpn nnKe aHTHTejioo6pa30BaHHH OTen Mo>neT ^ocraraTb jpiaMeTpa 

T a 6 ji ii h; a 4 


CTeneHb orpaHimemiH noBTopHon iimtaanii y ^ByxJieTKOB Kapna npn 3 apa>KeHiiii iix 
Dactylogyms vastator b 3 aBiiciiMocTii ot iiHTeHciiBHocTii aHTiiTejioo 6 pa 30 BaHiiB 

npn 3 apaHveiiiin ii iiMMyHii 3 aiiini 1 


IIoKa3aTeJiH 

BpeMH nocne nepBHHHOH HHBa3HH (b cyTKax) 

10 

20 

30 

45 

60 

npn 3apa>KeHim: 

TiiTp aHTHTeji 2 (no 

pnrA) 

CTeneHb orpamiHemiH 

1/48 +9 

1.1 ±0.9 

1/172+11 

4.0+0.6 

1/512 + 19 

6.2+ 1.2 

1/768 + 16 

4.2 ±1.4 

1/512 + 16 

1.4+1.4 

Ilpn HMMyHii 3 an;iiii fleno- 
HiipoBaHHbiM aHTiire- 

hom: 

tiitp aHTHTeji 2 (no 

pnrA) 

CTeneHb orpamiHemiH 

1/48 + 9 

1.0 

1/256+ 12 

1.2 + 0.3 

1/1024 + 6 

2.6 + 0.5 

1/1024+6 

2.6+0.4 

1/1536 + 36 

2.8+0.5 


1 Ilpn TeamepaType 18—20°, IiHTeHciiBHocTii nepBiiHHoii HHBaaim 252x21. 

2 OTKjioHemie ot cpe^Heii apn^MeTiniecKOH BbipajKeHo b npoi^emax. 


T a 6 ji ii n; a 3 

HHTeHCiiBHOCTb 3apa>KeHiiH Tchthyophthirius 
multifiliis ii Dactylogyms extensus 
y flByxjieTKOB napna, paHee HHBa3iipoBaHHbix 
Dactylogyms vastator 


IIoKa3aTeAH 

1. multifiliis 

D. extensus 

Oco6n, paHee 3apa- 



H^eHHbie D. vastator 

20.1 ± 4.2 

26.4+3.8 

KoHTpojibHbie oco6h 

29.3 + 2.1 

36.8 + 4.1 


npHMenaHHe. Ilpn HHTeHCHBHocTH 3apa>KeHHH 
D. vastator 252+21 9K3., CTeneHH orpaHHneHHH 6.2+1.2, 
TeMnepaType 18—20°. ^03a HHBa3HH y paHee 3apa>KeHHbix 
H KOHTpOJIbHbIX pbl6 OblJia OAHHaKOBOH. 
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10—12 mm n conpoBoapjaTbca He tojibko rnnepeMneii ko>kh b MecTe yKOJia, 
ho h npojiH$epapnen ee. C napeHneM thtpob aHTHTeji, Korpa HacTynaeT aa- 
CTHHHaa, a 3aTeM h nojiHaa peceHCH6HJiH3apHa MaKpoopraHH3Ma, ajuieprn- 
aecnne peaKpnn 3Toro Trnia npoHBJiaiOTCH Bee cjiaSee h cjiaSee, a 3aTeM noji- 
HOCTbK) HCHe3aiOT. 

Koamaa ajuieprnaecKaa npo6a npn paKTHJiornpo3e BbicoKocnepH^naHa. 
rtpn Hcnojib30BaHHH b KanecTBe ajuiepreHa He aHTnreHa H3 D. vastator, 
a H3 B3pocjibix oco6eii I. multifiliis Kaanx-jinSo aeTKnx npH3HaKOB peaKpnn 
He OTMenajiocb. He npoaBJiajmcb ohh h y 3popoBbix, HenHBa 3 HpoBaHHbix 
oco6eii Kapna, KOTopbie b paHHOM cjiyaae cjiyaoum KOHTpojieM. 

McKyccTBeHHaH HMMyHH3apna (Ban- 
pHHapna) pbi6 npoTHB napa3HTapHbix 3a- 
SojieBaHHH npHHpHnnajibHO B03M0>KHa h 

ypoBeHb ee npo^HjiaKTHaecKon 3$$eK- 

THBHOCTH MO>KeT 6bITb pOCTaTOHHO BblCO- 

khm. Tan, ^ByxjieTKH Kapna, HMMymi- 
3HpOBaHHbie BHyTpnSpiOHIHHHO penomipo- 
BaHHHM aHTHreHOM H3 D. vastator, npn- 
oSpeTaiOT yCTOHHHBOCTb K paHHOMy 
B036ypHTejno, npeBbimaioipyio nopaac 
b 2.8 pa3a pe3HCTeHTHOCTb HenMMyHH- 
3npoBaHHbix oco6en. OpHano 3Ta ycToii- 
hhboctb npoHBJineT ce6a b onbiTax no 
6nonpo6e c MeHbmeii CTeneHbio Hanpa>KeH- 
hocth, aeM paBHaa >Ke en no ypoBHio 
CbIBOpOTOHHbIX aHTHTeji, HO B03HHKHiaa 
BCJie^CTBne 3apa>neHHH D. vastator (TaSji. 4). Pa3JiHHne bto Shojioth- 
aecKH oSocHOBaHHo, nocKOJibKy b o6ohx cjiyaaax, BepoaTHo, HMeeT MecTO 
o6pa30BaHne aHTHTeji, pa3HOKaaecTBeHHbix no CBoeii npnpope h cepojio- 
rnaecKHM CBOHCTBaM — aHTHTOKcnaecKHx — npn HHBa3HH jmaHHKaMH, Tan 
nan D. vastator aBJiaeTca thhhhhbim 3KTonapa3HTOM, h npenMyipecTBeHHO 
coMaTnaecKHX npn HCKyccTBeHHoii HMMyHH3apnH. 

y pbl6 KOHCTaTHpOBaHbl He TOJIbKO HH^HBH^yaJIbHbie, HO H BHpOBbie pa3JIH- 
ana b HMMyHOJiornaecKOH peaKTHBHOCTH. nepBbie npoaBJiaiOTca b H3MeHan- 
bocth noKa3aTejieii 3aipnTHbix $aKTopoB y npepcTaBHTejieii opHoro h toto >ko 
BH pa pbi6, opmiaKOBoro B03pacTa, Beca, ynnTaHHocTH, ycjiOBHH 3apa>neHHa 
h t. p. (TaSji. 1 — 4). BTopbie npncyipH y>ne ocoSaM hmchho paHHoro BHpa. Tan, 
HHTeHCHBHOCTb aHTHTejioo6pa30BaHHa y Kapna cyipecTBeHHO onepe>KaeT chh- 
Te3 aHTHTeji y Kapaca (Ta6ji. 5). Hmchho HHpHBnpyajibHbie h BnpoBbie pa3Jin- 
ana h onpepejiaiOT b KOHeaHOM HTore tot hjih hhoh ypoBeHb HMMyHOJiorn- 
aecKoii ycTOiiaHBOCTH k HHBa3naM, b tom ancjie h D. vastator. 

BBIB03BI 

1. y Kapna npn 3apa>KeHHH Dactylogyrus vastator B03HHKaeT othoch- 
TejibHbiii cynep- h nocTHHBa3HOHHbiH HMMymrreT o6ipero peiiCTBHa, coxpaHaio- 
ipniica npn onTHMajibHbix ycjiOBnax CBbitue pByx MecapeB. 

2. Bbipa>KeHHOCTb HMMyHHTeTa pbi6 3 bbhcht b nepByio oaepepb ot cTeneHH 
hx 3apa>neHHOCTH, TeMnepaTypHbix ycjiOBHH h BpeMeHH p MOMeHTa 3apa>KeHHa. 

3. B 6nonpo6e HMMyHHTeT npoaBJiaeTca b ochobhom b orpaHnaeHHH hh- 

TeHCHBHOCTH BTOpnaHblX HHBa3HH, a TBK>Ke B CHH>KeHHH CpOKOB BbDKHBaeMOCTII 
h noBbimeHHH TeMna aiipenpopyKTHBHOCTH y napa3HTOB b cbiBopoTKe kpobh 
H CJIH3H 3apa>KeHHbIX pbl6. 

4. nOBbIHieHHe HMMyHOJIOTHaeCKOH pe3HCTeHTHOCTH y HHBa3HpOBaHHbIX 
pbi6 ecTb cjiepcTBne aKTHBH3apnH hx 3aipHTHbix MexaHH3MOB — KOMnjieMeHTa, 
nponeppmia, $aropHTapHoii peaKpnn, cnepHtJmaecKoro aHTHTejioo6pa30BaHna, 
ajuieprnaecKHx peaKpnii 3aMepjiemioro peiiCTBHH. 

1 lip h oAHHanoBOH CTeneHH 3apaa?eHHOCTH, aepe3 30 cyTOK nocne nepBH'iHOH 
hhb a3HH h TeanepaType 18 — 20 °. 

2 OTKjiOHeHHe ot cpeAHefi apn^MeTHaecKOH BBipaaseHO b npopeHTax. 


T a 6 ji h p a 5 

IIpOHBJieHHH HMMyHHTeTa 
y A»yxJieTKOB pa3Hbix biiaob pw6 
npn 3apa>KeHHH iix 
Dactylogyrus vastator 1 



CTeneHb or- 


Bha 

paHHHeHHH 

Thtp aHTHTeji 

nOBTOpHOH 

HHBa3HH 

(no PnTA) 1 2 

Kapn . . . 

6 . 2 + 1.2 

1 / 512+19 

Kapacn . . 

3 . 9 + 0.6 

1/256 + 12 
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5. HMMyHH3au;HH pbi6 ^enoHnpoBaHHtiM aHTnreHOM H3 D. vastator noBbi- 
maeT hx ycTOHUHBOCTb k 3TOMy B036y£HTejiio b ^ocTaTOUHO bbicokoh CTeneHH. 

6. HMMyHHTeT y pw6 npn napa3HTapm>ix 3a6ojieBaHHnx, b uacTHOCTH 
y Kapna npn ^aKTHJiornpo3e, no MexaHH3MaM CBoero 3am;HTHoro ^eHCTBHH, 
HX aKTHBHOCTH H 3aKOHOMepHOCTH npOHBJieHHH npHHUiHnHaJIbHO He OTJIHHaeTCH 
ot TaKOBoro y TenjioKpoBHbix npn napa3HTapHbix 6ojie3HHx. Pa3JiHUHe no cy- 
HjecTBy 3aKJnonaeTCH jihhib b tom, hto Bbipa?KeHHOCTb HMMyHHTeTa y pbi6 Kan 
XOJIO^HOKpOBHblX 2KHBOTHBIX HaXOftHTCH B npHMOH 3aBHCHMOCTH OT TeMnepa- 
TypHbix ycJiOBHH cpe^bi. 
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IMMUNITY OF FISHES DURING DACTYLOGYROSIS 
V. L. Vladimirov 
SUMMARY 

When infected with Dactylogyrus vastator Nybelin, 1924 the hybrid carp from Ropsha 
ponds develops a relative super- and postinvasional immunity o*f general action wnich 
can preserve under optimal conditions more than two months. The immunity depends 
on the intensity of infection, temperature conditions and species of fishes. The increase 
in immunological resistance of infected fishes is a result of activisation of their protective 
mechanisms — complement, properdin, phagocytic reaction and specific antibody for¬ 
mation. Immunisation of fishes with depositing antigene from D. vastator increases to 
a rather high extent their resistence to infection. 



